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ENCLOSURE KIMSER 

The present invention relates to a multi-link conveyor 
chain which may be used (for exajnple) in the glass industry, 
in particular to an enclosure member for protecting the 
integrity of the multi-lin^ conveyor chain during use and to 
a method for manufacturing the multi-link conveyor chain 
incorporating said enclosure member. 

Multi-link conveyor chains are in widespread use in the 
glass industry for transporting glass products between 
processing stations. For example^ a multi-link conveyor 
chain which is typically 100 feet long may t>e used to 
transport blovnci glass from a blowing station to an annealing 
station* In the conventional multi-link conveyor chain^ there 
are a plurality of parallel spaced apart" elongate pins having 
an oval-shaped cross- section. Mounted on adjacent elongate 
pins are a series of link plates spaced apart along the pin 
by a plurality of washers, each link plate comprising a first 
and a second link. Each of the first and second link is 
capable of engaging a drive sprocket and has an oval- shaped 
aperture for receiving the elongate pin. The washer is 
typically a circular plate with a central circular aperture 
for receiving the pin. The primary function of the washer is 
to act as a spacer which permits heat to be blown through the 
multi-link conveyor chain to maintain the temperature of 
transported hot glass articles. The multi-link conveyor chain 
is driven by the engagement of the links of the link plate 
with the multiple teeth of a drive sprocket during a cycle of 
engagement . 

The conventional multi-link conveyor chain is assembled 
so that each end of the elongate pin extends beyond the 
outermost link plate {ie beyond the edge of the flat conveyor 
surface) and a pin head is fixed in a conventional manner to 
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eacli exposed end- A disadvantage of this arrangement is that 
unless the guide strip adjacent to the multi-liiJk conveyor 
chain is in perfect alignment with the edge of the multi-link 
conveyor chain,, there is a tendency for the pin head to wear 
and eventually shear off so that the elongate pin may become 
dislodged. In extreme cases, this results in total collapse 
of the multi-link conveyor chain* 

The present invention seeks to improve multi-^link 
conveyor chains by enclosing one or both ends of an elongate 
pin in a protective enclostire member (eg a head protector) • 
Moreover, the manufacture of such a multi-link conveyor chain 
enclosing both ends of an elongate pin in an enclosure member 
leads to particular difficulties which may be overcome in 
accordance with the present invention. 

Thus viewed from one aspect the present invention 
provides a multi-link conveyor chain adapted to provide a 
substantially flat horizontal surface driveable between a 
first and a second processing station by engagement with a 
drive sprocket, said multi-link conveyor chain comprising: 

a plurality of elongate pins spaced apart in 
substantially parallel relationship including a first 
elongate pin adjacent to a second elongate pin^ each of said 
elongate pins having a first end, a second end and a non- 
circular section, wherein the first end of each elongate pin 
extends beyond a first edge of the stibstantially flat 
horizontal surface/ 

a plurality of link plates mounted on adjacent elongate 
pins having a first link connected to a second link by a 
connecting portion, each of the first and the second link 
having a substantially circular main body and a ^ 
circmnferentially dependent sprocket engaging member, said 
circular main body defining a non-circular aperture whose 
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shap^ essentially nLatcHas the non-circular section of an . 
elongate pin; 

a first enclosure meinbar positioned, at the first edge 
of the substantially flat horizontal surface comprising: 

a main body having a substantially trapezoidal 
section and defining a first non-circular aperture and a ^ 
second non-circular aperture, wherein the shape of the first 
- and second non-circular aperture essentially matches the non- 
circular section of the first elongate pin and second 
elongate pin respectively and the depth of the first and 
second non-circular aperture is sufficient to enclose the 
first end of the first elongate pin and of the second ■ 
elongate pin respectively? and 

means for retaining the first end of the first elongate 
pin and the second elongate pin in the first and second non- 
circular aperture respectively. 

In a preferred embodiment, the second end of each 
elongate pin extends beyond a second edge of the 
' substantially flat horizontal surface and the multi-link 
conveyor chain further comprises : 

a second enclosure member positioned at the second edge 
of the substantially flat horizontal surface comprising: 

a main body having a substantially trapezoidal 
section and defining a first non-circular aperture and a 
second non-circular aperture, wherein the shape of the frrst 
and second non-circular aperture essentially matches the non- 
circular section of the first elongate pin and second 
elongate pin respectively and the depth of the first and 
second non-Circular aperture is sufficient tg enclose the 
second end of the first elongate pin and of the second 
elongate pin respectively; and 

means for retaining the second end of the first 
elongate pin and the second elongate pin in the first and 
second non-circular aperture respectively. 
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Generally speaking, the first and second enclosure 
member will be identical. 

By enclosing the first end of the elongate pin in * 
first enclosure meinber (and preferably the second end in a . 
second enclosure xnember) , the integrity of the multi-link 
conveyor chain is advantageously protected. In other words, 
the tendancy for a pin head exposed beyond the edge of the 
conveyor surface to be sheared off is eliminated. 

In a particularly preferred embodiment, the multi-link 
conveyor chain comprises: a plurality of enclosaare members as 
hereinbefore defined positioned at the first and second edges 
of the substantially flat horizontal surface so as to enclose 
the first and second end of each of the plurality of elongate 
members . 

In a preferred embodiment/ the substantially 
trapezoidal section of the first enclosure member has a first 
side substantially parallel to a second side, wherein the 
second side is longer than the first side and has rounded 
corners. Preferably the first side has rounded corners 
(typically to a lesser extent than the second side). In use, 
the first enclosure member is positioned at the first edge 
with the second side uppermost. 

In a preferred embodiment, the means for retaining 
coi.¥>rises: a first pin head secured to the first end of the 
first elongate pin and a. second pin head. secured to the first 
end of the second elongate pin, said first and second pin ' 
head being seated in a counterbore in the first and second 
non-circular aperture of the first enclosure member 
respectively* Preferably the counterbore is non- tapered {eg 
cylindrical) . 
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The enclosure may W sized ind =on«5nx«d so as 

to hav. a m«l«™ radial exfnt which is equal to cr less 

adjacent liuX plate.. Thl= ensure, that the enclosure 
r^r does not interfere with the aubstant^lly flat 
horizontal surface. 

in a preferred entodlnent, the circular main body of 
each of the first and the second lin. of a link plate defines 
rl-clrcular aperture whose shape non-identic.Uy -etches 
the non-Circular section of the elongate pin. The non- 
identical ..atch between the non-circular section of the 
elongate pin and the shape of the non-circular aperture 
defined by the circular ,.ain body of the linK causes the l.n>c 
plate to be advantageously driven by the elongate pin 
throughout the cycle of engagement with the dr.ve sprocket. 

Preferably the multi-link conveyor ool.5>rlseS! a 
Plurality of elongate pins spaced apart in substantially 
pi:^llel relationship including a first elongate pin adjacent 
to a second elongate pin Which is adjacent to a thxrd 

elongate pin, each of said elongate pins having a f xrst end, 
a Lcond end and a non-drcular section, wherein a plurality 
of link plates are consecutively mounted in a staggered 
fashion along the first, second and third elongate P.n. 

in a preferred «.toodi«eBt, the circumferentially 
dependent sprocket engaging merger of each of the first and 
-, : TZ^ link of the link plate is substantially flat edged, 
preferably each of the first and second link Of the link 

plate has a flat-edged, substantially teardrop profrle. 

Link plates may be mounted consecutively along an 

J ..N=™rt anirt bv one or more washers. The 
elongate pxn and. $pacea apar^ . 
Iain body of the or each washer ^y define a circular or non- 
• circular aperture. In a preferred embodiment of the 
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-^_«o a main body defining a non- 

circular ap«ture ''=*^'^ ' . ^^^^ion »f the elongate 
essentially «atc.«t.e^^--- ^ ^-circular section 
pi„. The '"-^"^ J^f^ „.„-.ir=ular aperture 

the ''^^ '^Z, „,..er .ende» the washer 

defined by the Biam hoay or w ^ engagement 
advautageously stationary througl«ut the cycle 
with the drive sprocket. 

I. a particularly preferred embodiment, 

.^rLs .ody deeming a — ^^^^^^^^ 

1 ,^T,/Taf«9 rvin whose shape esseinii«»-«-*:t 
receiving the elongate pxn woo circulsir 

.he rirrt%:rr -Ltn! o. the 

^in body of each of the ^ ^^^^^^ 3hape non- 

link plate defrnes a " ^ the elongate 

^^^^rti^y ri:ri:eTrtr=:ratr::t::en t^. «a»her and the 
rn^ prafe irt:ought to he responsible for an advantageous 

seif cleaning effect. 

xn a particularly, preferred 
.,_,a. aperture defined by ^^-^''^'^^ .on-cir'cular 
en identical r^tch ,.ie ^ ,,_tage 

section Of the f^^^;;-Z\ri reachin. the non- 
that debris is largely pj- , . v. -,=4.^ t-herebv 

Circular apertar. defined by the ^"^^^^^^^Z^^^^..^,,,, 
preventing added «ear between the aperture ana 


pin, 


preferably the non-circular section of the elongate pin 
Preteraoj-y Preferably the non- 

- s^stanti^XlV ^^IX:^^^^ - 
r^^^a:LTin;n : :t!llly eHiptical cor o.al) With an 
(or each) l^nH is particularly preferably the enlarged 

enlarged side portion. Particuia y p ^_^ting portion. 

Side portion extends inwardly towards, the connecting 
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?x6ferai5ly the non- circular aperture ot the washer is 
sxibstantially elliptical (or oval) . 

In a preferred embodiment, each washer comprises: a 
substantially circular main body having one or more 
circumferential irregularities. 


Advantageously, each circumferential irregularity 
extends away from the circumference to a sharp axial edge- 
sharp axial edge has the advantage that it cuts into (and 
therefore breaks up) debris whereas a worn or radiussed edge 
sia?jly rubs (and therefore accumulates) debris. 

Preferably, each circumferential irregularity is a 
substantially triangular extension. 

.In a preferred embodiirvent, the washer has a plurality 
of circumferential irregularities. For example, the washer 
has three or more circumferential irregularities, preferably 
five or more circumferential irregularities, particularly 
preferably seven or more circumferential irregularities and 
especially preferably about ten circumferential 
ir r egul ar i t i e s . ^. 

The substantially circular main body of the washer 
having one or more circumferential irregularities itiay adopt 
any convenient non-circular profile such as a polygonal 
profile {eg triangular, square, etc) or a non-polygonal 
profile. Typically the non-circular profile is axially 
symmetrical , , 

A npn-polygonal profile may comprise a multi-sided 
polygon with a triangular extension on one or more 
(preferably all) of the sides. . Preferred is a non-polygonal 
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Whilst it is relatively straightforward to enclose the 
first end of an elongate pin in the first enclosure m^er 
and thereafter to secure a second pin head to a free second 
end of the elongate pin using the method of the invention, it 
is less straightforward to secure a second pin head to the 
second end of the elongate pin when the second end is fitted 
with a second enclosure memher. This is due to the space 
constraints imposed on the second pin head by the non- 
circular aperture iii the second enclosure member. 

Thus in a preferred embodiment of the method of the 
invention, in step (C) the elongate pin is inserted to a 
position where the first pin head is seated in a counterbore 
in the first non-circular aperture of the first enclosure 
member, said method further comprising: 

(E) inserting the second end of the elongate pin into 
the first non-circular aperture defined by the main body, of 
the second enclosure member to a position where the second 
end is enclosed within the first non-circular aperture; and 

(F) eccentrically spin rivetting a piece of material 
(eg carbide) onto the second end of the elongate pin to 
produce a second pin head. 

Preferably, in step (E) the elongate pin is inserted to 
a position in which the second end is adjacent a counterbore. 
In this embodiment, step (F) produces a second pin head 
seated in the counterbore. 

Preferably, the piece of material in step (F) is 
greater in diameter than the desired diameter of the. second 
pin head. Typically the second pin head is oval and the 
desired diameter is the length of the major axis. By way of 
example, where the desired diameter is between 6,0 and 6.3mm 
and the counterbore is of 6.5mm diameter, a piece of carbide 
of diameter 6.3mm is spin rivetted at an eccentricity of 
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about O.OSircca to produce a second pin head seated in the 
counterbQre ■ 

The present invention will now be described in a nan- 
limitative sense with reference to the accompanying Figures 
in which: 

Figure 1 illustrates an embodiment of the enclosure 
membsr of the invention; and 

Figure 2 illustrates an embodiment of the multi-link 
conveyor assembly of the invention ♦ 

Figure 1 illustrates an embodiment of the enclosure 
member of the invention designated generally by reference 
numeral 1- The enclosure member 1 comprises a trapezoidal 
main body 2 having a long side 3 parallel to a short side 4. 
The corners 3a and 3b of the long side 3 are rounded off (and 
to a lesser extent so are the comers 4a aJid 4b of the short 
side 4)* The main body 2 defines a first non-circular 
aperture 5 and a second non-circular aperture 6, each of 
which are elliptical and provided with a cylindrical 
countertaore 5a and 6a respectively. 

Figure 2 illustrates in partial view an einbodiment of 
tlie multi-link: conveyor chain of the invention designated 
generally by reference numeral 11 » For the sake of clarity, 

the elongate pins and washers are omitted from Figure 2 
(nevertheless it will be readily apparent how and where these 

are -used) . 

The multi-link conveyor chain 11 provides a flat 
surface 12 upon which may be carried articles such as glass 
bottles to a processing station. The multi-link conveyor 
chain 11 comprises a series of elongate pins of elliptical 
section upon which are mounted a number of link plates 14. 
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elongate pin may be protected using first and second 
enclosure meznbers. 




